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[57] ABSTRACT ' 

A yarn feed mechanism for a multiple needle tufting 
machine in which a plurality of yarn feed stub rolls are 
mounted on transversely spaced supports on the ma 
chine in such a manner that the stub rolls project in 
opposite directions from opposite sides of each support 
and have free ends which are spaced apart from the free 
ends of adjacent feed rolls to facilitate threading and 
unthreading the feed rolls. Each yarn feed support 
carries a plurality of ?rst and second vertically spaced 
feed rolls on opposite sides of the support and each pair 
of coaxially aligned feed rolls are driven from a corre 
sponding drive shaft adapted to be driven selectively at 
a high speed or a low speed. The yarn feed stub roll 
mechanism is particularly useful in the formation of 
relatively simple patterns, such as graphic or diamond 
shaped patterns with multi-colored yarns such as those 
previously produced by Wilton Looms, to substantially 
reduce the down-time in threading and rethreading the 
yarn feed mechanism for different patterns. 

17 Claims, 7 Drawing Sheets 
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YARN FEED SPLIT ROLL APPARATUS FOR 
TUFI'ING MACHINE 

BACKGROUND OF THE INVENTION 

This invention relates to a yarn feed mechanism for a 
tufting machine, and more particularly to pattern-con 
trolled yarn feed split or stub rolls for a multiple needle 
tufting machine. 

Pattern controlled yarn feed rolls for multiple needle 
tufting machines are well known in the art, as illustrated 
in the following U.S. patents: 

2,966,866 J. L. Card Jan. 3, 1961 
2,862,465 J. L. Card Dec. 2, 1958 
3,847,098 W. W. Hammel, Jr. Nov. 12, 1974 

The J. L. Card U.S. Pat. No. 2,966,866 discloses a 
bank of four pairs of yarn feed rolls, each pair of which 
is selectively driven at a high speed or a low speed by 
the pattern control mechanism. All of the yarn feed 
rolls extend transversely the entire width of the ma 
chine and are journaled at both ends. Accordingly, the 
threading and unthreading of the respective yarn feed 
rolls in order to change the characteristics of the yarns, 
and therefore the patterns, such as the colors, is ex 
tremely time-consuming. Each yarn must be pulled 
back through the corresponding roll pairs from the 
needles and the yarns rearranged and individually re 
inserted through the rolls and re-threaded in the nee 
dles. 
The pattern control yarn feed rolls disclosed in the J. 

L. Card U.S. Pat. No. 2,862,465 project forward per 
pendicularly to the transverse row of needles, and each 
roll, because of its short length, is limited in the amount 
of yarn that the roll can carry. As a matter of fact, only 
the number of yarns equal to the repeat patterns are 
carried on each roll. 
The J. L. Card U.S. Pat. No. 2,862,465, further dis 

closes yarn guide tubes for carrying each independent 
thread from its corresponding yarn feed rolls to the 
respective needles. Moreover, the plurality of yarn feed 
tubes from each yarn feed roll span substantially the 
entire width of the machine so that the arrangement of 
the yarn feed tubes is rather complicated and expensive 
to manufacture. 
The yarn feed module of the Hammel U.S. Pat. No. 

3,847,098 discloses a plurality of pairs of short yarn feed 
rolls which are mounted to rotate about transverse axes. 
The rolls are closely spaced together end-to-end, and 
each roll is designed to carry only a limited number of 
yarns. Furthermore, each of the modules carries only 
one pair of feed rolls which project from the same side 
of the corresponding module. 

U.S. Pat. No. 4,366,761 of Roy T. Card, issued Jan. 4, 
1983, discloses dual shiftable needle bars for a tufting 
machine in which each of the needle bars is adapted to 
be shifted independently of the other needle bar in ac 
cordance with a programmed pattern to produce the 
graphics-type patterns such as those previously pro 
duced on Wilton type looms and as disclosed in FIGS. 
7 and 8. 

Tufting machines incorporating the dual shiftable 
needle bars as disclosed in the R. T. Card U.S. Pat. No. 
4,366,761 have been used in conjunction with pattern 
controlled yarn feed mechanisms incorporating a series 
of four rolls extending the length of the machine, such 
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2 
as those disclosed in the J. L. Card U.S. Pat. No. 
2,966,866. The patterned tufted fabrics made by such 
machines have been favorably accepted where geomet 
rical patterns and graphics designs are desired. How 
ever, the threading and re-threading of such four-roll, 
dual shiftable needle bar tufting machines has resulted 
in considerable down-time for each pattern change. 
Depending upon the pattern desired, the threading time 
for such four-roll machines ranges from 36 to 64 man 
hours, which substantially adds to the production time 
and cost of the patterned tufted products. 

SUMMARY OF THE INVENTION 

It is therefore an object of this invention to provide in 
a multiple needle tufting machine, a pattern-controlled 
yarn feed mechanism incorporating transverse yarn 
feed rolls which are easily threaded and unthreaded. 
The yarn feed mechanism made in accordance with 

this invention includes a plurality of split yarn feed rolls 
or stub rolls. The foreshortened yarn feed rolls are 
mounted in split or separated sets upon a plurality of 
transversely spaced supports on the machine. Each feed 
roll in each set is driven at a high speed or a low speed 
by one of a plurality of corresponding long yarn feed 
drive shafts extending the width of the machine. Each 
drive shaft is driven selectively by a pattern-controlled 
electromagnetic high speed clutch or a low speed 
clutch. 
The yarn feed stub rolls made in accordance with this 

invention may be mounted on transversely spaced sup 
ports and disposed transversely on the front and the 
back of a tufting machine incorporating the dual shift 
able needle bars of U.S. Pat. No. 4,366,761 for produc 
ing geometric and graphic patterns of the Wilton type, 
with a minimum of down-time for threading the yarn 
feed rolls. 
The yarn feed stub rolls are designed to be utilized in 

a multiple needle tufting machine having a multiple 
number of independent yarn guide devices or yarn tube ' 
banks. Each yarn guide device spreads the yarns from a 
corresponding set of vertically spaced stub rolls over a 
limited repeat distance, that is to a limited number or 
groups of needles in the total needle row, in order to 
minimize the length and expanse of the yarn tubes, as 
well as to facilitate threading and unthreading of each 
set of yarn feed rolls. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a front elevation of a multiple needle tufting 
machine incorporating the yarn feed mechanism made 
in accordance with this invention, with portions broken 
away; 
FIG. 2 is a top plan view of the tufting machine dis 

closed in FIG. 1, with portions broken away; 
FIG. 3 is a right end view of the tufting machine 

disclosed in FIG. 1; 
FIG. 4 is a sectional elevation taken along the line 

4-4 of FIG. 1; 
FIG. 4A is an enlarged fragmentary, sectional eleva 

tion of the lower portion of the machine disclosed in 
FIG. 4; 
FIG. 5 is an enlarged fragmentary vertical section 

taken along the line.5—5 of FIG. 1; 
FIG. 6 is an enlarged fragmentary section taken along 

the line 6-6 of FIG. 1; 
FIG. 7 is an enlarged section taken along the line 

7-7 of FIG. 1 with some of the yarn shields in place for 
the top yarn feed rolls; 
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FIG. 8 is an enlarged section taken along the line 
8-8 of FIG. 7; - 
FIG. 9 is an enlarged fragmentary plan section taken 

along the line 9—9 of FIG. 7; and 
FIG. 10 is an enlarged fragmentary section taken 

along the line 10—10 of FIG. 1. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the drawings in more detail, FIGS. 
1-4 disclose a multiple needle tufting machine 10 made 
in accordance with this invention. The machine 10 in 
cludes a housing 11 and a bed frame 12 upon which is 
mounted a needle plate 13 for supporting a base fabric 
14 adapted to be moved through the machine 10 from 
front-to-rear in the direction of the arrow 15 by the 
front fabric rollers 16 and the rear fabric rollers 17. 
A motor, not shown, drives a rotary main drive shaft 

18, which is connected by linkage, not shown, for recip 
rocably rotating a needle rocker shaft 19 carrying 
rocker arms 20 pivotally connected through link arms 
21 to vertically reciprocable push rods 22. The lower 
end of each push rod 22 is ?xedly connected to an elon 
gated needle bar slide holder or foot 24 by a pair of 
parallel slide-ways, not shown, reciprocably receiving 
elongated slide bars or rods, each of which is fixed to a 
respective front needle bar 27 and a rear needle bar 28. 
The front needle bar 27 supports a plurality of uni 
formly spaced front needles 29 preferably aligned along 
the longitudinal axis of the needle bar 27. The rear 
needle bar 28 supports a plurality of uniformly spaced 
rear needles 30, also preferably aligned along the longi 
tudinal axis of the rear needle bar 28. 
The looper mechanism 34 in FIG. 4 is of a known 

construction and includes a front looper 35 and a rear 
looper 36 to cooperate with each respective front and 
rear needle 29 and 30. The loopers 35 and 36 are 
mounted on a hook bar 37 and connected by linkage to 
the main drive shaft 18 for reciprocable motion syn 
chronously with the needles in order to form front and 
rear transverse rows of loop pile tufts. 
'The needle bars 27 and 28 are each independently 

shiftable by shift rods, such as the shift rod 32, con 
trolled by pattern control mechanisms, not shown, in 
the manner described in the R. T. Card, US. Pat. No. 
4,366,761. Each of the front and rear needle bars 27 and 
28 may be independently shifted in accordance with the 
predetermined pattern in order to form various types of 
geometric or graphic designs in the base fabric 14, in a 
well known manner. 

In order to form high loop pile and low loop pile in 
accordance with the principle of backrobbing previ 
ously formed loops, as taught in U.S. Pat. No. 2,966,866, 
a pattern-controlled yarn feed mechanism 40 incorpo 
rating a plurality of yarn feed rolls adapted to be inde 
pendently driven at different speeds has been designed 
for attachment to the machine housing 11. 
As best disclosed in FIGS. 1 and 2, a right clutch 

housing 41 and a left clutch housing 42 are mounted at 
each end of the machine 10 and supported in any conve 
nient manner upon the top of the machine housing 11. 
Mounted upon the front of the machine 10, by brack 

ets 43 affixed to the upper portions of the machine hous 
ing 11, are a plurality of transversely spaced yarn feed 
supports or support housings 44. Each front support 
housing 44 includes a pair of transversely spaced side 
walls 45 and 46. Supported upon the exterior of the 
opposite side walls 45 and 46 are a right bank or set 47 
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4 
of yarn feed rolls and a left bank or set 48 of yarn feed 
rolls, each yarn feed roll projecting outward away from 
its corresponding side wall 45 or 46 and terminating in 
a free unobstructed end. 
As disclosed in the drawings, the right bank 47 in 

cludes a plurality of vertically spaced yarn feed stub 
rolls, such as the four pair of feed rolls 49, 50, 51, 52, 53, 
54, 55, and 56. The yarn feed rolls in each pair 49-50, 
51-52, 53-54, and 55-56 are preferably mounted parallel 
to each other in the same horizontal plane and spaced 
apart front-to-rear just sufficiently to provide an ade 
quate wrap for each corresponding set of yarns, such as 
the yarn sets 57, 58, 59, and 60, as disclosed in FIG. 7. 
The left bank 48 includes yarn feed rolls identical in 

size, number, and spacing to the yarn feed rolls in the 
right bank, and are identi?ed by the same reference 
numerals with primes, such as yarn feed rolls 49', 50', 
51’, 53' and 55'. However, the left bank rolls, e.g. 49’, 
project from the common support 44 in the opposite 
direction from the right bank rolls, e.g. 49, and termi 
nate in free, unobstructed ends. Moreover, the left bank 
feed rolls, e.g. 49', are rotatably mounted in coaxial 
alignment with their corresponding yarn feed rolls, e.g. 
49, in the right bank 47. 
Moreover, in a preferred form of the invention, each 

of the corresponding yarn feed rolls on opposite side 
walls 45 and 46 are not only coaxially aligned, but are 
mounted on common driven roll shafts 61 and 62 (FIG. 
2), which extend through the support housing 44 and 
are journaled in corresponding rotary bearings 63 and 
64 on the opposite side walls 45 and 46. Thus, the top 
yarn feed roll 49 in the right bank 47 is ?xed to and 
mounted upon the same roll shaft 61 as its coaxially 
aligned counterpart feed roll 49' in the left bank 48. In 
the same manner, the top yarn feed roll 50 is mounted 
on the same common shaft 62 as its corresponding left 
top yarn feed roll 50'. 
The corresponding pairs of yarn feed rolls in each 

bank 47 and 48, such as the top rolls 49, 50, 49’ and 50’, 
are mounted at the same elevation and are coopera 
tively connected together for simultaneous rotary mo 
tion at the same speed in opposite directions by trans 
missions, such as the cooperating reversing gears 63 and 
64 fixed upon the corresponding common shafts 61 and 
62, as illustrated in the drawings. Thus, all four yarn 
feed rolls at each level, such as the top yarn feed rolls 
49, 50, 49’ and 50'; mounted on the same support hous 
ing 44, are all simultaneously driven at the same speed. 
However, yarn feed rolls at different levels may be 
driven at different speeds. 

Fixedly attached to each common shaft 62 is a driven 
sprocket 65 coupled by a chain 66 to a drive sprocket 
67. Each drive sprocket 67 is keyed to, or otherwise 
fixed to, a corresponding elongated yarn feed drive 
shaft 68, 69, 70, and 71. Each of the yarn feed drive 
shafts 69-71 extend through and are journaled for rota 
tion in the rear portions of the front support housings 
44. Moreover, the yarn feed drive shafts 68-71 may be 
formed in sections, as clearly disclosed in the drawings, 
so that each yarn feed drive shaft section is supported 
solely by the bearings 72 in the rear portion of a corre 
sponding support housing 44. The yarn feed drive shaft 
sections are then joined together coaxially by the cou 
plings 73. 
The right end portion of each of the yarn feed drive 

shafts 68-71 extends through the inside wall of the right 
clutch housing 41 and is journaled in bearings 74 and is 
journaled in the exterior wall of the clutch housing 41 
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by bearings 75. The right end portion of each of the 
yarn feed drive shafts 68-71 carries a high-speed elec 
tromagnetic clutch 76 adapted to engage, when electri 
cally energized, a driven sprocket 77 coupled by chain 
78 to a drive sprocket 79 rigidly keyed upon a driven 
shaft 80 driven through a reduction gear 81 by a belt 
transmission 82 from the main drive shaft 18. 
As illustrated in FIG. 1, all of the right end portions 

of the yarn feed drive shaft 68-71 extend parallel to 
each other in a vertically spaced arrangement, and the 
driven shaft 80 with its drive sprockets 79 is also located 
vertically above the yarn feed drive shafts 68-71. This 
vertical arrangement of the driven shaft 80 and the yarn 
feed drive shafts 68-71 is also shown in FIG. 6. How 
ever, in FIG. 2, the driven shaft 80 with the drive 
sprockets 79 has been offset forward, merely for illus 
trative purposes in order to clarify the disclosure of the 
chain linkage between the driven shaft 80 and the yarn 
feed drive shafts 68-71. 

In a similar manner, the left end portions of the yarn 
feed drive shafts 68-71 extend through the left clutch 
housing 42 and are journaled in the inside bearings 83 
and the outside bearings 84. Each of the yarn feed drive 
shafts carries and cooperates with a low speed clutch 
86, each of which is adapted to engage, when electri 
cally energized, a driven sprocket 87, which in turn is 
linked through chain 88 to a drive sprocket 89 on a 
driven shaft 90. The driven shaft 90 is keyed to a gear 91 
which meshes with a gear 92 ?xed upon a reducer 
driven shaft 93 carrying a reducer mechanism 94, which 
in turn is coupled through the pulley and belt transmis 
sion 95 to the main drive shaft 18. The gears 91 and 92 
are utilized to reverse the direction of the shaft 90, since 
the reduction gear 94 is a double reducer having a re 
verse direction from the reducer mechanism 81, so that 
the yarn feed drive shafts 68-71 are driven in the same 
direction from each end. 
As illustrated in FIG. 10, each of the low speed elec 

tromagnetic clutches 86 includes an electromagnetic 
coil 97 which is held in a stationary position, such as by 
the support arms 98 ?xed to the side walls of the clutch 
housing 42. Keyed to the shaft 68 is a rotary clutch 
member 99. The sprocket 87 is ?xed to an annular arma 
ture 100 and a rotary bearing or bushing 101 which is 
free to rotate about the shaft 68. However, when the 
coil 97 is energized, the clutch member 99 engages the 
armature 100 to cause the sprocket 87 to rotate with the 
shaft 68. All of the low-speed electromagnetic clutches 
86 and the high-speed clutches 76 are preferably identi~ 
cal. The electromagnetic coils 97 are connected 
through leads 102 to a conventional pattern control 
mechanism 104 which may be pre-programmed in any 
desired manner, in order to selectively energize certain 
high-speed and low-speed clutches, which in turn drive 
the yarn feed rolls 49-56 at desired speeds, either high 
speed or low speed. The speeds of the yarn feed drive 
shafts is determined by the diameters of the sprockets 77 
and 87. 
However, the pattern control mechanism 104 is so 

programmed that only the high speed clutch 76, or a 
low speed clutch 86 will drive any particular yarn feed 
drive shaft 68-71. The pattern control mechanism 104 
may be of any desired construction, such as that dis 
closed in either of the J. L. Card U.S. Pat. Nos. 
2,966,866 or 2,862,465, or in the Hammel U.S. Pat. No. 
3,847,098, or any more sophisticated pattern control 
mechanisms currently used. 
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6 
As disclosed in FIGS. 1, 4, and 7, a plurality of front 

yarns 105 are fed from a yarn supply 106, such as a 
creel, and are fed through upper yarn guides 107 in 
separate sets to each bank of yarn feed rolls on the right 
and left sides of each support housing 44. In each bank 
of yarn feed rolls, each set of yarns is threaded about a 
corresponding pair of cooperating yarn feed rolls, such 
as the pair 49-50, or 53-54, as illustrated in FIGS. 4 and 
7. Each set of yarns 105 is wrapped around the bottom 
of the rear yarn feed rolls 50, 52, 54, and 56, and then 
wrapped around the upper surface of the front yarn 
feed rolls in each pair, namely, the yarn feed rolls 49, 51, 
53, and 55, (FIG. 7). 
The yarns 105 from all four sets of yarns in each bank 

are then fed through a separate yarn feed tube bank 110, 
each of which includes a separate housing 111 and a 
plurality of yarn guide tubes 112. The upper ends of 
each of the yarn guide tubes 112 are mounted in the top 
of the housing 111 in a plurality of transverse rows 
(FIG. 2), while the lower ends of the tubes 112 are 
mounted in a lesser number of rows, such as one or two 
rows, over a greater transverse expanse than the upper 
ends of the tubes. In other words, looking at the yarn 
tube banks 110 from the front or rear, the yarn tubes 112 
fan out transversely in opposite directions. 
However, each of the yarn tube banks 110 carries the 

yarns only from a single vertical bank of yarn feed rolls 
so that the transverse expanse of the yarn feed is only a 
small portion of the entire width of the machine 10 and 
serves only a small group of transversely spaced needles 
29 in the entire needle row. Thus, as illustrated in FIG. 
1, there are six yarn tube banks 110, one tube bank for 
each of the six vertical banks of yarn feed rolls. 
The structure of the yarn tube banks 110, including 

the housing 111 and the yarn tubes 112 is substantially 
the same as those disclosed in the J. L. Card U.S. Pat. 
No. 2,862,465 or the Hammel U.S. Pat. No. 3,847,098, 
except that the yarn tube banks 110 are substantially 
shorter so that they extend only a fraction of the entire 
width of the machine, as opposed to the full width ex 
panse of the yarn tube banks in the above prior patents. 

It will be further observed in FIGS. 1 and 2, that 
there is substantial spacing between the adjacent free 
ends of the yarn feed rolls in adjacent banks 47 and 48 
on adjacent yarn support housings 44. Thus, because of 
the shorter yarn feed stub rolls 49-56 in the plurality of 
yarn feed banks, the free ends of the rolls, and the spac 
ing between the free ends of the rolls, the threading of 
each tube bank 110 is considerably easier than it is for 
longer yarn feed rolls, particularly those which extend 
substantially the full width of the machine 10. The spac 
ing between the free ends of the yarn feed rolls should 
be great enough that an operator may get his hand 
between the opposed feed rolls in order to withdraw the 
yarns in each set of rows axially from the free end of 
rolls and then to re-insert other yarns longitudinally or 
coaxially along the yarn feed rolls in order to change 
the patterns to be formed in the base fabric 14. As dis 
closed in the drawings, the spacing between the free 
ends of adjacent feed rolls is approximately equal to the 
length of each yarn feed stub roll. 

In threading yarn feed rolls, the integrity of the front 
yarns 105 remains throughout the threading and un 
threading process. In other words, the yarns are not out 
between the front needles 29 and the yarn supply 106. 
The yarns are merely slipped coaxially off of the feed 
rolls and re-inserted and wrapped about the feed rolls in 
different con?gurations. For example, after one set of 



4,864,946 
7 

yarns is removed from the top feed rolls 49 and 50, some 
of the yarns from a lower set of feed rolls, such as 53 
and 54 may be combined with yarns from other sets and 
re-threaded or wrapped upon the top feed rolls 49 and 
50. Such re-threading of the yarns of all four pairs of the 
yarn feed rolls in each bank may be conducted in the 
same manner. 

In order to facilitate the threading and unthreading of 
the yarn feed rolls, yarn shields 115, such as those dis 
closed in FIGS. 7 and 8, may be inserted in spaced 
relationship to the rolls in order to hold the yarns which 
have been removed from the feed rolls until they are 
needed for re-threading the same or other feed rolls. 
Each of the yarn shields 115 is preferably an elon 

gated piece of sheet material having an arcuate cross 
section and about the same length as the corresponding 
feed roll. The inner end of each shield 115 is provided 
with an elongated coaxial support rod 116 which may 
be slip-?t into a corresponding tubular socket 117 
formed on the outer surface of a side wall 45 and 46 of 
the corresponding yarn feed support housings 44. There 
will be one socket 117 for each yarn feed roll. As illus 
trated in FIG. 7, the rear sockets 117 are spaced verti 
cally below the axis of the corresponding rear yarn feed 
rolls 50, 52, 54, and 56, while the front tubular support 
sockets 117 are mounted vertically above the axes of the 
front yarn feed rolls 49, 51, 53, and 55. The shields 115 
are mounted concave toward the respective feed rolls, 
so that yarns 105 removed from a feed roll and located 
on a corresponding shield 115 have the same curvature 
of wrap as they do when mounted on the feed roll. 

In removing yarns, such as 105, from a yarn feed roll, 
such as 49, the yarn shield 115 is manually moved axi 
ally, support rod 116 ?rst, beneath the top set of yarns 
57 and between the yarns 57 and the yarn feed roller 49. 
After the shield 115 has been moved toward the support 
housing 44 far enough that all of the yarns 57 engage the 
shield 115, the shield 115 is raised or moved radially 
away from the yarn feed roll 49 until the support rod 
116 registers with its corresponding socket 117. The 
support rod 116 is then inserted into its socket 117 to 
hold the shield 115 in its operative position, disclosed in 
FIGS. 7 and 8, to support the yarns 57 on the shield 115 
above the yarn feed roll 49. Since the surface of the 
shield 115 has a low coef?cient of friction relative to the 
frictional surface of the yarn feed roll, the yarns 57 may 
easily be slipped axially off the free end of the yarn 
shield 115. After a different set of yams 57 is selected 
for the yarn feed roll 49, the yarns are slid axially one 
by-one along the shield 115 toward the housing 44, until 
they are all in place on the shield 115. The shield 115 is 
then moved axially away from the support housing 44 
to withdraw the support rod 116 from its socket 117 and 
permit all the yarns 57 to slip off the shield 115 and lie 
wrapped about the corresponding yarn feed roll 49. 

It will be noted in FIG. 7, that two of the yarn shields 
115 have been inserted in their respective sockets 117. 
One shield 115 has been placed above the top feed roll 
49 and the other shield has been placed below the top 
yarn feed roll 50 to facilitate the threading and un 
threading of this pair of rolls. The yarn shields 115 have 
been removed from the other sockets 117 for the three 
lower pairs of feed rolls 51-52, 53-54, and 55—56, and 
the yarns 105 are wrapped around these respective feed 
rolls in position for feeding to the front needles 29. 
The front yarns 105 leaving the bottom of the yarn 

tube banks 110 are guided in a conventional manner 
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through the yarn puller rollers 120, and the yarn guides 
121 and 122 to the front needles 29 (FIG. 4). 
As best disclosed in FIGS. 7 and 9, a plurality of 

conventional yarn comb guides 123 may be mounted in 
the side walls 45 and 46 of the support housings 44 to 
guide the individual yarns 105 from the yarn supply 106 
to the individual yarn feed rolls 50, 52, 54, and 56. 

In the drawings, and particularly FIGS. 2, 3, and 4, a 
plurality of sets of rear yarns 125 may be fed through 
the upper yarn guides 126 to identical banks of yarn 
feed rolls 49-56 and 49'-56' as those on the front of the 
machine. The rear yarn feed rolls are mounted on rear 
yarn drive housings 144, which are identical to the front 
housings 44. The yarn feed rolls are driven by a plural 
ity of vertically arranged yarn feed drive shafts 168, 
169, 170, and 171, the opposite ends of which are jour 
naled in the respective right and left clutch housings 41 
and 42 and are driven through identical clutches to 
move each drive shaft at either a high or low speed. 
However, in the right clutch housing 41, each rear drive 
shaft, such as drive shaft 168, supports a low speed 
clutch 86, while the opposite end of each rear shaft in 
the left clutch housing 42 supports a high speed clutch 
76. The clutches are adapted to be energized to selec 
tively engage the corresponding driven sprockets, such 
as 77 and 87, and are driven from the main shaft 18 
through sprocket and chain transmission and reduction 
gears of the same construction as their counterparts on 
the front of the machine 10. 
The rear yarns 125 are fed through the respective 

rear yarn feed rolls in the same manner as the yarns 105 
on the front of the machine and extend through identi 
cal yarn tube guides 110' on the rear of the machine and 
through corresponding yarn guides to the respective, 
rear needles 30. The spacing between the yarn feed rolls 
on the rear of the machine is the same as those on the 

' front of the machine to facilitate threading of the rear 
yarn feed rolls in the same manner as the threading of 
the front yarn feed rolls. 

In the operation of the machine, various yarns 105 
and 125 are threaded in sets about their corresponding 
banks of pairs of yarn feed rolls 49-56. In one example 
approximately 135 front yarns 105 are threaded over the 
eight feed rolls in each bank 47 and 48. Where six banks 
are used, approximately 810 front needles 29 are served . 
by corresponding yarns to form six transverse repeat 
patterns. 
The pattern control mechanism 104 is programmed in 

accordance with the desired pattern. After the machine 
10 is started, the main drive shaft 18 simultaneously 
drives all of the corresponding elements in the same 
manner as the corresponding parts in any known tufting 
machine, such as the reciprocation of the needles 29 and 
30 and their cooperating loopers 35 and 36. 

All of the yarn feed drive shafts 68—71 and 168—171 
are simultaneously driven through the pattem-con 
trolled clutches 76 and 86 mounted in the clutch hous 
ing 41 and 42 at the ends of the machine so that all yarn 
feed rolls are simultaneously driven to feed yarn to the 
corresponding needles. The high or low pile tufts 
formed in the base fabric 14 are determined by the speed 
of the corresponding yarn feed rolls feeding the corre 
sponding yarns, which are, in turn, controlled by the 
selective energization of the high and low speed 
clutches from the pattern control mechanism 104. If 
desired, the needle bars 27 and 28 are transversely 
shifted or remain stationary in accordance with the 
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pattern drive controlling these needle bars, not shown, 
but as carried out in the prior US. Pat. No. 4,366,761. 
The tufted loops formed in the base fabric 14 as it 

moves through the machine 10 will form geometric or 
graphic patterns even more varied than those disclosed 
in the prior U.S. J. L. Card Pat. No. 2,966,866, because 
of the multiple yarn feed rolls in combination with the 
dual shiftable needle bars. 

It is also within the scope of this invention to use a 
single row of transversely spaced needles which are 
?xed with respect to a non-shiftable needle bar, and to 
utilize only the front yarn feed rolls, supports and clutch 
housings illustrated on the front of this machine 10. In 
other words, all of the rear supports and feed rolls, and 
their drives, would be removed in such a modi?cation. 
In this event, patterns in high and low loop pile fabrics 
will be somewhat similar to those disclosed in the prior 
J. L. Card U.S. Pat. No. 2,966,866. However, when it is 
desired to change the patterns by rearranging the mix of 
the yarns in each set controlled by the different pairs of 
yarn feed rolls, such unthreading and rethreading can 
be accomplished in a fraction of the time which would 
be required for the'threading and unthreading of rolls in 
the prior J. L. Card US. Pat. No. 2,966,866. 
When it is desired to change the arrangement of the 

yarns, the machine is stopped, the operator merely 
places his hands between the free ends of adjacent yarn 
feed rolls and begins stripping the yarns coaxially of the 
yarn feed rolls away from their corresponding support 
housings and off the free ends. When the shields 115 are 
used, the shields 115 are ?rst inserted between the yarns 
and the feed rolls engaging the yarns, and then into their 
corresponding sockets 117 in positions such as those 
disclosed in FIG. 7. The yarns remain stored on the 
arcuate shields 115 until they are needed again in math 
reading the machine. In rethreading, yarns are slipped 
axially over the free ends of their corresponding shields, 
and the shields 115 are removed to permit the yarns to 
engage their corresponding feed rolls in new wrapped 
positions to establish the new patterns in the base fabric 
14. ' . 

It is also within the scope of this invention to utilize 
other numbers of yarn feed rolls in each bank, such as a 
six-roll bank, a seven-roll, or even a nine-roll bank. It is 
also possible to utilize a two-roll bank, that is a bank in 
which there are two vertically spaced yarn feed rolls, 
and each roll cooperates through their reversing gears 
with another yarn roll, so that there are actually four 
instead of two rolls. Thus, in each bank disclosed in 
FIGS. 1, 2, and 7, these banks are referred to as four-roll 
banks, even though each bank includes eight or four 
pairs of rolls. 
What is claimed is: 
1. In a multiple needle tufting machine having means 

for feeding a base fabric longitudinally from front-to 
rear through the machine, and a longitudinal row of 
predetermined length of a plurality of spaced needles 
aligned transversely of the machine for reciprocable 
movement through the base fabric, a yarn feed mecha 
nism comprising: 

(a) a yarn feed support mounted on said machine and 
_ having opposite sides, 
(b) a plurality of spaced parallel yarn feed rolls 
mounted on one of said sides for rotation about 
corresponding transverse axes, 

(c) each of said feed rolls having a driven end jour 
naled on said side of said yarn feed support and 
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having an opposite unsupported free end project 
ing away from said support, 

(d) each of said yarn feed rolls having a length sub 
stantially less than the predetermined length of said 
row of transversely aligned needles, 

(e) yarn guide means for said yarn feed rolls, having 
means for guiding each yarn from each of said yarn 
feed rolls to a needle in said longitudinal row, 

(f) a yarn feed drive shaft operatively connected to 
each of said yarn feed rolls for driving said yarn 
feed rolls, 

(g) high-speed drive means operatively connected to 
each of said yarn feed drive shafts for selectively 
driving each of said drive shafts at a predetermined 
high speed, 

(h) low-speed drive means operatively connected to 
each of said yarn feed drive shafts for driving each 
of said drive shafts at a predetermined low speed, 
and 

(i) pattern control means operatively connected to 
said high-speed drive means and to said low-speed 
drive means whereby only one of said speed drive 
means operatively drives any one of said yam feed 
rolls at any one time, so that any of said yarn feed 
rolls is driven at said high speed or said low speed. 

2. The invention according to claim 1 in which said 
yarn feed support comprises a plurality of yarn feed 
supports spaced transversely of said machine, each of 
said supports having its yarn feed rolls projecting from 
one side of said support, each of said free ends being 
transversely spaced from any other yarn feed roll or 
yarn feed support substantially far enough to permit 
threading and unthreading of each of said yarn feed 
rolls. 

3. The invention according to claim 2 in which the 
yarn feed rolls on an adjacent pair of yarn feed supports 
project toward each other. 

4. The invention according to claim 3 in which said 
opposite sides of each of said feed supports comprises 
?rst and second sides and further comprising a ?rst set 
of a plurality of said yarn feed rolls mounted on said 
?rst side of each of said yarn feed supports and a second 
set of said yarn feed rolls mounted on said second side 
of each of said yarn feed supports, said free ends of said 
yarn feed rolls in said ?rst and second sets projecting in 
opposite directions away from said corresponding yarn 
feed support, said spacing between said free ends of 
adjacent feed rolls in said ?rst and second sets on adja 
cent yarn feed supports being substantially great 
enough to permit threading and unthreading of each of 
said yarn feed rolls in said ?rst and second sets. 

5. The invention according to claim 4 in which each 
of said yarn feed drive shafts extend transversely sub 
stantially the full width of said machine and adjacent 
each of said yarn feed supports, and transmission means 
for drivingly connecting each of said yarn feed drive 
shafts to the driven end of each of said yarn feed rolls. 

6. The invention according to claim 5 in which said 
yarn feed rolls in each of said ?rst and second sets are 
equal in number and equal to the number of said yarn 
feed drive shafts. 

7. The invention according to claim 6 in which each 
of said yarn feed rolls in said ?rst set is coaxially aligned 
with a yarn feed roll in said second set to de?ne an 
aligned pair of drive feed rolls projecting in opposite 
directions from said support, said transmission means 
comprising a separate transmission means drivingly 
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connecting each of said yarn feed drive shafts to a cor 
responding pair of aligned yarn feed rolls. 

8. The invention according to claim 7 in which said 
transmission means couple said yarn feed drive shafts to 
corresponding yarn feed rolls on each of said supports 
for driving all of said yarn feed rolls selectively at said 
high and low speeds. 

9. The invention according to claim 8 in which the 
spacing between the free ends of said yarn feed rolls on 
adjacent supports is substantially equal to the length of 
each of said feed rolls. 

10. The invention according to claim 9 in which each 
of said yarn feed drive shafts has opposite end portions, 
said high speed drive means being operatively con 
nected to one of said end portions and said low speed 
drive means being operatively connected to the oppo 
site end portions of said corresponding yarn feed drive 
shafts. 

11. The invention according to claim 10 in which 
each of said high speed drive means and said low speed 
drive means comprises electromagnetic clutch means 
operatively connected to said corresponding yarn feed 
drive shafts. 

12. The invention according to claim 5 in which said 
yarn feed drive shafts are vertically spaced, said yarn 
feed rolls are vertically spaced in said ?rst set and said 
yarn feed rolls are vertically spaced in said second set, 
each yarn feed roll in said ?rst set being coaxially 
aligned with a yarn feed roll in said second set to form 
a coaxial pair and each of said pair of yarn feed rolls 
being substantially at the same level as a corresponding 
yarn feed drive shaft. 

13. The invention according to claim 12 in which said 
transmission means comprises a common driven shaft 
coaxial with each said coaxial pair of yarn feed rolls, a 
drive sprocket on said corresponding drive shaft and a 
driven sprocket on said corresponding common shaft 
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and a chain coupling said corresponding drive and 
driven sprockets. 

14. The invention according to claim 13 further com 
prising a tension feed roll for each of said yarn feed rolls 
parallel to said corresponding yarn feed roll and further 
comprising gear transmission means linking each yarn 
tension roll with its corresponding yarn feed roll for 
cooperative rotation. 

15. The invention according to claim 14 further com 
prising an elongated arcuate yarn shield ?xed on said 
support and extending substantially parallel to and 
spaced from a yarn feed roll for supporting a yarn 
stripped from said yarn feed roll normally guided 
around said yarn feed roll, said shield having a free end 
opposite said support. 

16. The invention according to claim 4 in which said 
yarn guide means comprises a ?rst yarn guide means for 
said ?rst set of yarn feed rolls and a second yarn guide 
means for said second set of yarn feed rolls, said ?rst 
yarn guide means having means for guiding yarns from 
said ?rst set of rolls to a ?rst section of a plurality of 
aligned needles in said row, said second yarn guide 
means guiding yarns from said second set of yarn feed 
rolls to a second section of aligned needles adjacent said 
?rst section of aligned needles. 

17. The invention according to claim 4 further com 
prising a pair of elongated, parallel, transversely extend 
ing, slidable needle bars, each of said needle bars sup 
porting a plurality of aligned needles to de?ne a front 
row of needles and a rear row of needles, said yarn feed 
supports comprising a plurality of transversely spaced 
front supports and a plurality of transversely spaced 
rear supports, each of said supports carrying ?rst and 
second sets of said transversely extending yarn feed 
rolls having free ends spaced apart from each other, said 
yarn feed rolls on said front supports supplying yarn to 
said front needles and said yarn feed rolls on said rear 
support supplying yarns to said rear needles. 

II * * * * 


